Abstract. Giant cystic pheochromocytomas (GPCCs) are rare adrenal tumors and the majority of them present as asymptomatic. As a result GPCCs often remain undiagnosed until surgery and therefore the surgical team face a greater challenge in perioperative management. The present study describes the case of a 36 year-old woman with an undiagnosed GPCC, which was successfully resected despite the occurrence of perioperative cardiovascular events, including hypertension, hypotension, ventricular arrhythmias, acute heart failure, acute myocardial infarction, and the patient was discharged home without any recurrence. It should be considered in retroperitoneal tumour of patients with nonspecific symptoms and given adequate treatment to promote the perioperative safety.
Introduction
Pheochromocytoma (PCC), a rare catecholamine-producing tumor with an estimated incidence of 0.005-0.1% in the worldwide population (1) , may result in classical symptoms, including severe hypertension accompanied by headache and palpitation requiring proactive preoperative medical management to decrease morbidity and mortality. However, there are certain exceptions that have been described traditionally as the ̔10% rule̓, as they occur at an incidence of ~10% within patients with PCC (1, 2) . ̔Silent̓ PCC is one of the exceptions that does not exhibit classic PCC symptoms (3); therefore, ̔silent̓ PCC often remains undiagnosed until surgical excision occurs and the anesthesia teams face a greater challenge. The authors report the case of a silent giant cystic pheochromocytoma (GPCC), which was preoperatively diagnosed as a malignant renal mass; GPCC was confirmed as a result of the classical hypertension crisis following surgical exploration and histopathological evaluation.
Case report
Written informed consent was obtained from the patient and the institutional ethics review board was consulted for approval (not deemed necessary by the Institutional Ethics Review Board of Qilu Hospital, Jinan, China) for publishing this case.
A 36-year-old woman presented to Qilu Hospital of Shandong University on May 9, 2013, with the primary complaint of abdominal discomfort following eating and lumbodorsal distending pain for 3 months, and reported weight loss of 8 kg during this time. The patient's medical history included a caesarean section and an ovarian cysts surgery, but no history of hypertension or headache. The patient's vital signs included an arterial blood pressure of 120/80 mmHg, heart rate of 80 bpm and temperature 36.8˚C. The only significant finding during physical examination was for left renal region percussion pain. Laboratory analysis identified a slightly elevated blood glucose level of 7.73 mmol/l (normal range, 3.90-6.10 mmol/l). Ultrasonography examination revealed a cystic space-occupying lesion (10.3x9.3 cm) in the left upper abdomen, which was considered to be a left renal cystic mass. Abdominal computed tomography (CT) and a contrast-enhanced CT scan demonstrated a giant cystic-solid mass on the left kidney, which occupied a large part of the superior abdominal cavity (Fig. 1) . Based on the patient's age, gender, history, physical examination, and preoperative imaging, a clinical diagnosis of a malignant adrenal mass was suspected. No special treatment was given prior to surgery because the diagnosis of a pheochromocytoma had not been considered.
Standard monitors were applied and the blood pressure, heart rate and peripheral capillary oxygen saturation (SpO 2 ) measurements were 108/70 mmHg, 80 bpm and 97% on arrival in the operating room. General anesthesia was induced with: Midazolam, 3 mg; etomdate, 12 mg; and fentanyl, 0.2 mg. Rocuronium bromide, 50 mg, was given to facilitate the intubation of the larangeal mask airway (LMA), and anesthesia was maintained with 1.5-2.5% sevoflurane. When the mass was investigated, the anesthesiologist noted the blood pressure and heart rate rapidly increased to >210/120 mmHg and 120 bpm, respectively, and ventricular premature contractions became frequent. Investigation of the mass was immediately ceased because it became apparent that the mass may was potentially a pheochromocytoma. Intravenous (i.v.) phentolamine (1 mg injection), nitroprusside (4 mg drip), esmolol (30 mg injection) were administrated following deepening anesthesia, and a radical arterial puncture catheter was inserted to aid in Undiagnosed giant cystic pheochromocytoma: A case report HUAN . injection) were administered to inhibit the development of pulmonary edema. 5% NaHCO 3 , 10% potassium chloride were administrated according the results of blood gas analysis. When the blood circulation was under control, the mass was quickly excised and the blood pressure rapidly reduced to 60/40 mmHg. Following administration of intravenous norepinephrine and a larger volume of liquids infusion thought a central venous catheter, the blood pressure was maintained at >100/60 mmHg. During the dissection, the mass was identified and appeared to originate from the left adrenal gland. The patient was transferred to the ICU with the support of a portable breathing machine for further monitoring and treatment of the hypotension at the end of surgery. Inverted T waves were observed in the V1-V5 chest leads of the electrocardiogram from when the patient was transferred to the intensive care unit for 7 days post-surgery. Increases in serum N-terminal pro-brain natriuretic peptide (6,316.0 pg/ml, normal value <450 pg/ml) and troponin I (0.48 ng/ml, normal value <0.06 ng/ml) were also observed, which indicated the occurrence of myocardial damage. Following comprehensive treatment with a continuous pump of norepinephrine (2 mg i.v. drip), the patient was transferred back to the surgical ward a week later. Two days later, norepinephrine treatment was stopped and the patient was discharged home on postoperative day 14 without any recurrence. During a follow-up examination performed 7 days after discharge from hospital, the patient exhibited favorable results without any discomfort. In addition, all laboratory examination and hemodynamic index results were within the normal ranges. Gross histopathological evaluation revealed a 10x9 cm, cyst-solid mass in the adrenal gland. Formalin-fixed tissue was embedded into paraffin wax and cut into 5-µm thick sections. The sections were stained with hematoxylin and eosin for histopathological examination or incubated with specific antibodies against chromogranin A, synaptophysin, CD5 and Melan A and stained with DAB for immunohistochemical evaluation. The sections were examined and images were captured with an Olympus CX21 light microscope (Olympus Corporation, Greenhills, Philippines) at a magnification of x100. Representative histopathological images are presented in Fig. 2 , which confirmed the histopathological diagnosis of PCC.
Discussion
PCCs have an estimated incidence of <0.1% in the hypertensive population (4). They are catecholamine-secreting tumors derived from chromaffin cells originating in the neural crest and from cells of similar embryonic derivation within the sympathetic ganglia (1). PCCs are highly vascular tumors, which are commonly unilateral and solitary. However, there are certain exceptions which have been described traditionally as the '10% rule' with a ~10% incidence of extra-adrenal location, familial occurrence, childhood onset, malignant phenotype, recurrence following resection, multiple or bilateral tumor formation and the absence of symptoms. The '10% rule' has been challenged by developments in clinical and molecular research. A previous study has indicated that as many as 25% of PCCs may be familial (5), and asymptomatic and malignant PCC occur in >10% of PCC patients (1) .
Typical PCCs are 3-5 cm in diameter, weighing ~50-90 g. GPCCs weighing >1 kg are rarely observed. Pan et al (6) summarized 15 cases of GPCCs from the English literature in the 30 years between 1976 and 2006: The authors observed that GPCCs occurred more frequently in males (male to female ratio, 2:1), the mean age was 45 years (ranging between 12 and 70 years), the classical symptoms are attacks of severe hypertension accompanied by headache and palpitation, but the majority of GPCCs were asymptomatic (9/15). The factors which contributed to the GPCCs presenting as asymptomatic included the number of cells producing catecholamine, which significantly reduced with the presence of an extensive necrotic cystic region at the centre of the mass; when interstitial tissue composes the majority of the neoplasm and the cells are thus not bioactive; and that the catecholamines and metabolic products stored in the capsular mass are not released into the blood circulation until the PCC mass is isolated (3). Thus, patients with GPCC may not manifest the typical clinical manifestations or elevated levels of urinary catecholamine metabolites. Abdominal CT scan also may not accurately delineate the organ site of mass in the case of GPCCs. Clinically, GPCCs may mimic cystic neoplasms of the pancreas (7), liver (8) , pelvis (9) or kidney as in the present case report. Large adrenal tumors may also cause atrophy of the gland, making the residual gland unrecognizable. Therefore, they are often not accurately diagnosed until the time of resection, when hemodynamic instability occurs, or even following evaluation of pathological specimens (7, (9) (10) (11) (12) (13) .
Once PCC is diagnosed, surgical removal of the tumor is the preferred treatment. Hypertensive crises and arrhythmias, which are directly associated with the increase of preoperative complications or even mortality, may occur even if patients are preoperatively normotensive and asymptomatic. Therefore, blocking the effects of released catecholamines are recommended for all patients with biochemically positive PCCs (14) . However, in the case of silent PCCs which are not diagnosed until the tumor is further investigated, surgeons may prefer to complete the resection immediately following achieving control over the hypertension during surgery (3, 7, 10, 15, 16) compared with postponing the surgery until later (17) , despite the evidence that this may result in a hypertensive crisis (3,7), ventricular ectopic rhythms and cardiac arrest (10), or acute myocardial damage as in the present report. When unexpected hypertension occurs during resection of an abdominal tumor, the anesthesiologist and surgeon must consider the diagnosis of pheochromocytoma and clearly realize that it is an anesthetic challenge. Good coordination between the surgical and anesthesia teams is essential for the patient's safety during surgery (7). A surgeon may be able to carefully manipulate the tumor with early isolation of tumors' venous drainage, halting intermittently to allow the anesthesia team to make the hemodynamics stable with appropriate vasoactive drugs, this coordincation may minimize the risk of an intraoperative hypertensive crisis.
GPCCs are rare adrenal tumors and the majority of them are asymptomatic. This leads to a high proportion of these tumors being undiagnosed until surgery and surgical teams face a great challenge in perioperative management as a result. The present study reports a case of GPCC; the tumor was successfully resected despite the occurrence of perioperative cardiovascular events, and the patientwas discharged home without any recurrence.
